Lipid signaling changes in smooth muscle remodeling associated with partial urinary bladder outlet obstruction.
Hypertrophy of the urinary bladder smooth muscle (detrusor) is associated with partial bladder outlet obstruction (PBOO). Hypertrophied detrusor smooth muscle (DSM) reveals altered contractile characteristics. In this study, we analyzed the lipid-dependent signaling system that includes phospholipase A2 in PBOO-induced DSM remodeling and hypertrophy to determine whether the release of arachidonic acid (AA) from phospholipid is altered in the detrusor. Partial bladder outlet obstruction (PBOO) was produced by partial ligation of the urethra in New Zealand white rabbits. Two weeks after the surgery, the bladder function was studied by keeping the rabbits in metabolic cages for 24 hr. Bladders were removed from rabbits that had bladder dysfunction (increased urinary frequency and decreased void volume) and the DSM separated from mucosa and serosa. The isolated smooth muscle was incubated with [3H] AA to equilibrate the cytoplasmic AA. The level of AA release was compared with the level obtained with 2-week sham-operated rabbits. The rate of AA release was high in DSM from bladders with PBOO-induced hypertrophy. Carbachol stimulated AA release in control DSM but DSM from obstructed rabbits revealed no further increase from the elevated basal AA release. The half-maximal concentration of carbachol that was required to stimulate AA release from control samples of detrusor was 35 microM. The increased levels of AA release that are observed in this tissue after PBOO indicate the activation of phospholipase A2. The finding that carbachol could induce contraction, but not an increase in AA, indicates that the carbachol-induced contraction in the obstructed bladders is independent of lipid signaling pathways that involve AA. It is possible that the increased rate of arachidonic acid release from obstructed bladders correlates with the enhanced rates of prostaglandin production reported by other investigators from the same tissue.